Sanitized Copy Approved for Release 2011/07/12 : CIA-RDP80-00809A000700240217-3

STAT

0\0

<

Q°°0

Sanitized Copy Approved for Release 2011/07/12 : CIA-RDP80-00809A000700240217-3



[ . : ' .

Saitize opy Approved for

eleS 2011/07/12 : CIA-RDP80-00809A000700240217-3 P

r

SULFIYIRYL COMPOUNDE Il TiuQiy AND PRACTICE

Meditsinskiy Rabotnik, Vol 1¢, No &5 th. 5. Koshroyants
Moscow, 16 Oct 55, p 2 Active Member,
. Acadeny of Scicnces Armenian S3SR

In contemporary physiology and bicchemistry, a Special pidce is occupied
by the investigation of the role aof 3a1Thydryl compounis and the dynamics of
their reversible transformations in the course of varicus normal and patholcg-
ieal processes.

acquired a certaln urgency in
L5 organieally connected with
nooon present-day ueeds of

During the past 20 jears this prevlen
the laboratories of many countrics, ;
cardinal problems of Vivlogy which have a
practical medicine and tox:icology. The two 25 0" investization mutually
supplement each other. The structural entities forming proteins are charac -
terized by the presence of so-called reactive or functional Broups, among
which the sulfhydryl Zroups cupy a special place. In investigations carried
out from this standpoint, Licchemists have demonstrated the dependence of the
ectivity of the main quantity of enzymes active in the voly, particularly that
of the important active agent coenzyme A, on the cordition of the sulfhydryl
groups .

FPhysiologicul inwvestigations conducied during the past 1O years by the
author of this article and a group of co-workers at the Academy of Sciences
USSR and at Moscow University have shown the great dependence of many phys -
iological phenomens ou the condition of the sulfhydryl groups. These investi-
gations represent a further development based on the enzyme-chemical hypoth-
esls of processes of nerve Stimulation andé ivhibition. e have shown the
Possibility of the occurrence of reversivle changes in the movement of para-
mecla in response to an electric irritation (galvanotaxis) and <n the reaction
to light (phototaxis) of invertcbrate anpirals az a result of the blscking and
subsequent liberation of sulfhydryl groups. The reversible Llocking and
binding of these Sroups change:s not only “he se sltivity to an electric irri-
tation in paramecia, but alsc the swunary reactions in actinia.

The dependence of the slowing of mavine animals of the genus Noctinaluea
on the condition of the sullhydryl groups was established. 1t has been found
that the periodic motor remcnion whick oocurs {n actinia under the effect of
various influences can be interrupted by tlocking sulfbydryl groups and re-
stored by introducing new sulfhydryl groups. The dependence of bioelectrie
phenomena on these soups vas alsce established. Thus, the rest current of the
sartorius muscle can be observed when subgtances that block the sulfhydryl
groups arec applied to one of the ende of this mus - The current which orig-
inates under these conditions disappears atter repeated treatment of the
region in question with cysteine (5. Ogenesyan). The normal electrical ac-
tivity of the heart is moldified sharply and reversivly when the tissue sul-
thydryl groupe have becn blocked (K. 3. Logunova ).

One may temporarily SCOp the rhythmic actlivity of the heart by blockig

sulfhydryl groups of the cardiac tissue. The aotivity of the heart is o -

. stored when substances are inuroduced into 3t which either contain free sul-

= thydryl groups or contribute to the liberation of these Jroups from tiscue
proteins and to their activation. Both the activity of the var and the
effect of acetylcholine on the cardiac activity depend to the iilest extent
on the condition of the tissue sulfhydryl greups. Bindi >f these groups
results in iphibition of the activity of 1 vugus ard . the action of
acetylcholine, while their restoraticn t. . oris sl state leads to s re-

activaticn of the functions mentioned.
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The fatigue of muscles which results from nan indirect irritation may be
removed by the action of drugs which contain suifhydryl Jroups (cysteine) ang
8lso of substances which contribute to the liberation and activation of re-
serve sulfhydryl groups (urea and guenidine). These groups play a role in the
transmission of stimuli not only at peripheral but also at central synapses .
By bringing about reversidle blockin; and resteration of sulthydryl groups one
may modify the sensitivity of receprors of the intestine, dlood vessels, ang
sense organs of vertebrates and ipsects.

The use of a number of tracer atoms {ef. work by T. M. Turpayev) and of
som¢ histochemical methods have enabled uz at bresent Lo acquire a deeper
knovwledge of the dynamics of transforuations of tissue sulfhydryl groups.

Numerous experimental irvestipations have snowvn that at all siages of the
functioning of the reflex apparatus the cond!tion of the suWlfhydryl groups of
! natural thiol compounds (various protein complexes, pricarily enzymes, gluta-
thione, etc.) plays an important role. As a Le, the blocking of these
groups interferes with veflex prece s and with neuro-humoral effects, while
the restoration of these Eroups removes the lemporary iuterference with nerv-
ous reflex processec.

B

In view of the Cacl that :-he ploenzuona Invelved take place within
the fine siractuarez of proteirn Cullp ledes, Lhie general conclusion may be drawn
that neurohumoral regulation in the body is broy;ht about by means of a thor-
ough-guing invervsction beiween proteins ane enzyme-chemical processes con-
nected with them, on the one hand, an! the functioning of neurohumoral agents
on the cother hand.

The phenomena described above can Le cbiserved not only on isolated organs,
but also on whole animals. For ingstance, a complete Stoppage of cardiac ac-
tivity and of reflex actions in froge takes place when substances have been
introduced which block sulfhydryl proups (o, ., codmian chloride). Resto-
ration of the functions of the heart and of the norvouws system taies place
when sulfhydryl compounds, for insumncee cysieine, have been introsdfuced. Sime
1lar experiments have been curricd Cut on varn-hlceoded animals.

Iately we have obtained in work carried cul in cooperation with Sh. A
Galoyan experimental proofs of the dependence Letveen the conditioned reflex
activity of warm-blocded animsls ard Lhe codition of their tissue sulfhydryl
groups.” It has veen found that a numier of ] y established positive com-
ditioned reflexes and differcntiutiion: in rats {according to the method of
L. I. Kotlyarevskiy) disappear aftcr wiministration to the animalcs of definite
quantities of bnium chlori g the raws at the same time re-
ceive substua.es conbaining culihyd
differentiations which have been e
flexes which disappear for
chloride are restored spontanecus 1y, evidently
sulfhydryl groups slready present In the orgon

cups, the conditioned reflexes and
net modified. Conditioned re-

Loped are
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on of cadialun
the movilization of
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The numercus morphological inved aatlons caryicd
Zamkova have a dircet vearing on the problen whicr vo
vestigations deal with che so-callec arsyrophilie s
a great deal of sensivivily te variou: -alhod 2l chunges In
In Smirnova-Zamhova's opinion, the argyrephilic cubstanse ee..
reactive groups of proteins, particularly bheir sulfhydryl Lroups.

It foellows from this that b lochemical, physiul: slead, and morphological
data clzorly indlcate that thicl compounds {i. «., sulfhydryl croups) ere of
great importance for the occurrence of vital rrocesses.  For this reassr hey
are of great importance for practical medicing.
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The development of the first syuthetic thiol compound, 1. e., 2, 3-
dimercaptopropancl, otherwise called British Antilewis ite (BAL), was . result
of a search for substances which would counteract the toxic ection of 1. .is!te.
The beneficjal action of BAL in counteracting a number of other toxic agents
was established. Speeifically, it has been shown that mereury-organic com-
pounds lower the activity of the sulflydryl groups and that the application of
BAL exervs a therapeutis effect follewlng poisonin, with mercuric chloride.

Later the great usetu’ness of thisl compounds, pavrticularly BAL, in ex-
eriing an effect on prefound disturbane of metaboli 5 established.  For
instance, it has been snown that in the so-called exXperinental alloxane diabetes,
which develops as e result of @ dicrurbance of the normil dynamies of the
transformation of sulfhydryl groups In the bodry, introduction of thiol com-
pounds brings about nermzl: 1 atclism ond elimination of the sympoms
of the disease.

As the experience of foreipn and USSR noewropothiolozists and psychiatrists
has shown, drugs which contain sulfhnydryl croups are effective in the treat-
ment of some acute disturbances of the funciioning of the central nervous
system, particularly when the hepatolenticular syndrome is present. The
opinion is held that the pathegenesis of the hepatolenticular syndrome and the
zonditions which ac: ¢ ased b sturbunees in the disSridution
of copper in the orgunism folloving a primary disturbance of the functioning
of the liver and a consequent aveuwaulation of cepper in the nuclel of the
strio-pallidal region. 1o is imown Shat “Gppwr s one of the thiol peisone.
The pathological procuss which develops apparently talwes place as a result of
a disturbance of the metabolism of he nucle! of the striopallidal region.
This d:sturbance develops because the sulthydryl groups have been bHlocked.
Administration to paticuts afiering from a hepatolenticular syndrome of drugs
which contain thiol wroupr (2, :-timereaptoprosanol or unithiol) produces a
good therapeutic effecl. Th:w hag veen o i data obtaived at the
neurological clinic directe. oy Prof AL AN

Investipations cerried oul Ly weoin collavoration with T. A. Speranskayo
have shown that sulfhydryl suvstances oy debinitely oftestive in overcoming
the neurotoxic action of streptemyein.  in ceveral series of cxperiments it

- has been found that animals which hove 3 ived streptomycin for a long time
develop at a definite point pronounced disturbances of motor coordination that
are of vestibular origin. The control anp 15 which have received streptomycin
for & much longer time, but also were adninistered sulfhydryl drugs, 4id not
develop any pathological che . These data, vhich have been obte!lned in
systematic animal experinents, have oveen contirmed by the observations of
Belgian scientists. The Bel.inn seientists have shown that specific eylochem-
ical changes in the gouglionic cells of the inner ecar which take place an o
result of the action of streptomyein wre absont when atrepronycin is ad-
ministercd topgether with sulfhydryl drugs (Tuel s ocops Laaloe b,

A special place wuen; substances wihis ol con AR suLfhydryl orooms s
occupied by the complex irou-contnining provein ferratin, which was dicervered
by the Czech scientist V. Laufverger in 1935, AL oue 2 Loratory M.oM.
Konstantinova obtaiued this suvstance in a crystalline svate wad then, ufter
restoring the sulfhydryl group:s of the ferratln -j “hoth I oof putathione,
investigated its action on animals sufferin, from cxper

menbel  wnal hyper-
tension. It turned out that in these animals ferratin in we: | Cmall doses is
capable of bringing about o sharp lowering cf the blood D. BT For instance,
the blood pressure of rabbitg dropped by 19-120 miil “ers of mercury when

0.3 milligrams of ferratin had been administered ner kilogram of animal weight.
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However, ferratin which contains sulfbydryl croups exerts a hypotensive
action only on animals that have an excessive blood pressure. It ig partic-
ularly effective during the second chronic stage of hypertension. Under nor-
mal conditions ferratin has no effect on the blood pressure.

A number of investigators used as hypotensive agents in animal experi-
ments and at the clinic other sulfhydryl drugs (glutathione, cystamine, BAL,
mercaptopropionic acid, etc.) However, the effective dose of ferratin is
almost 100 times smaller than that of the other sulfhydryl substances mentioned.

Many foreign sclentists are paying sreat attention to the use, as a hypo-
tensive agent, of ferratin contalning active sulfhydryl groups. This sub-
stance does not produce anyr complications. Beingy a product of metabolism, it
constantly participates in the compensatory function: taking place within the
organism, particularly functions which regulate disturbances of the hemo-
dynamics. Recent investigations carried out by the American scicutists Mazur,
Shor, and others on the subject, which deal with the {ine intramolecular re-
latlonships betweer iron and sulfhydryl groups in the cemplex molecule of
ferratin as they are affected Ly various changes of metabolism, open up new
perspectives.

It has been established that the action of $Ome cancercgenisc ageniz is
suppressed when sulfhydryl compounds are administered to experimental animals
simultaneously with these agents. Research in this promising field of theory

s and practical applications is of particular importance and interest.

The problem in regard to the role played by sulfhydryl groups in the
organlsm and the possibilities of using drugs containing sulfhydryl groups in
practice has acquired a particular importance in connection with the investi-
gation of the causes of radiation sickness and with work aiming at the devel-
opment of efficlent means of counteracting pathogenic effects produced by
radiation.

The data cited by us indicate the lmportance of further investigations of
the physiological role and practical applications of sulfhydryl compounds. In
work conducted in this field cooperation between physiologists, biochemists,

‘ pharmacologists, and clinicists is essential.
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